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Abstract of JP2000030376 

PROBLEM TO BE SOLVED: To make not 
detectable inversion compensable and to apply a 
pass limit type viterbi decoder to a non-differential 
system optical recording system by inverting the 
result of temporary discrimination when such 
conditions that the level of a regenerative signal is 
sufficiently near to a threshold value, and a 
maximum when the temporary discrimination result 
is 0, and the minimum when it is 1 are satisfied 
even when the inversion isn't detected by binary dis 
crimination. SOLUTION: The amplitude ZIN of the 
regenerative signal equalized to an equalization 
characteristic for the temporary discrimination 
becomes a binarization signal ZD defined by ZD= 
(ZIN>TH-Z) by comparing with a beforehand set 
first threshold value TH-Z. The regenerative signal 
ZIN is inputted to a shift register <SHR1>, and 
delayed Z[0], Z[1], Z[2] are formed. The Z[1] is 
various size compared with second, third prescribed 
threshold values TH-P, TH-M, and the binarization 
signals PD, MD defined by PD=(Z[1]>TH- P), MD= 
(Z[1]>TH-M) are obtained. 
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m#mi ] m^mMm&2u±.<D, tutt 1 t& 
<Dtmr'is.mi\ l-t 2 ffift-r scit. i^Bst^©^ x 

s c £ m £ -r s w^imss. 
[it *a 2 ] *tffl?c -> fc®K3&siams n/c*&-£cc . 
■ecDt^onfeft^ou^^^iEi'^'C. Witter 
#©fcr? Resign -re. on T*2TK-rsc:i*w 

[it#js 3 ] m99M<Diie«f bo t*£ ux p r 

(1, l)*fl§t>S»^ 2«tt«(|-r-£fc«t>Ol/*l»fi 
4TH_Z, +#$CTH_Z(c£t,>TH_Z £9 fc/hS 
I >U s<)l-C $> -S C £ £Sn S fcfe CD 0 £ I Mi£ T H _M v 
+^KTH_Z«Cjat,>TH_Z «t») 
5Ci £fcn£fca5© L#t>il*TH_P £ L/c£ #(C. 

£©TH_Z, th_m, TH_p«n-enpR 
( i , i ) fflK#tra[#rffl(,»5iewBiiu^i'Co o 
o~c i l l 

TH_Z= (COO 1 +C 1 1 0) /2 
TH_P= (C111+C01 l)/4 
TH_M= (C00 0+C10O/4 

t?3e«3nsc tz&mt?z>m>m i t£ia«&©Mtistj 

[»*«4 3 iHE3-3©L*l»iiTH_Z > TH_ 
£, 

tffl32Wb«^{c»-^J^r. aWB*WMB#©BtD 5Stt 

WEffiawi*a£ l>"c> 2 magu-csK^a s n& < 

r*>. B£ft^©u^;u#+#ftt,£i,Hii{cj&< . frfc 
0 -C&tiltm^ 1 r&tiliS/JvC' 
*&£c>5^&«fct/fcf*£«:B:. «?lJ©ifeH£S 
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s c 1 4«f*i t: * 

#s*fctti 3 ft & < r , W£fl#© u^i-^-KKc l# t> 
ffi«:ss<, ™5«t**»o-c**iH»^:. l 

■c* nafii/hr & £ £ 5 i&fc L fcHtetc «. <S 
ro9©*S**J^3tf*C£rK^tftffl*^U * 

10 #Sfc £ T £ Ht&S 5 JcEIB© t* £ h*«#So 
[ftHOI&IIttgHI!] 
[0001] 

U «tct5fea-#SK:ffl«,»6n4fi«8iliIB«:l»-r 

So 

[0002] 

[S£*CE>a«] <PRMLfcHr*-HKW»iP3>f !f .ri> 
WTR. /n- Ffw X:J\ ytT*4 X>7t£i:(D<f-<ls 
^•7X^H/-f©TOt P RML £ 

20 Pftfft«w*«fc - tftffl^*J«^«»rsnrc»5. 

CftttPartial Response Maximum Liklihood©B§-C& 

KtfiW Z c £ r t* 9 h ft©i^ijcci;fc,^-c A$f & x 5 - 

(Viterbi decodinq) cn*i^L/t«#S© 
C£*— j8ft<CfcT^tf«#H (Viterbi decoder ) £Bf 

30 [ 0 0 0 3 ] P RM L ZMM-r Sfc8&©IB^il^F#« 
5:^feJ:C>©K*J. «T©SS?gt?«. 3fs:^H§TfuM£ 
LT C^S/hSteitS^ 2 feLh t Sffi8Sa*firS|K:|Rj£ 

tscttc-rs. s^jskks*! 2 £ %: zmmszMtiFt t 

UXit, Miller Square #-&§^> 8 - 1 4^^#^, fci 
t>*RLL (Run Length Limited) (1,7) £NRZ I 

[0 0 0 4] W^ : f^S*3~4£L//c£*©t^b' 
«#©fc«f)© h U V (Trellis diaqram ) ^0 3 

iKst. fe-3ife«*ttfcr*fcra-^». pr (i, 
l ) &£*&Wfftt£ urffli,»ft:4tt«©fcr*fcra^S 

[0 00 5] Siilll^^^B, *3fcW 6^*5*5. 
PR (1, 1) t*n«3t PR (1, 2, 1) 

l»?>t ( 1 +D) iStCimSPR ( 1, i) 

S8(C ( 1 +D) WcWPR ( 1 , 2, 1)T 
afe <D , CtlfCS6iC ( 1 + D) fti«PR ( 1 , 3, 
50 3, 1 ) fcftS. S?c> PR ( 1 , 1 ) tc ( 1 - D) 
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3 

( i + d) rniiPR ( 1 , i , - i , - i ) tt£<9. 
cn«e»K(i + D)tntf(i, 2, o, -2, - 

1 ) iftS. 

[0006] i4t rasjcj tm^ftmt. pr (i, 

[0 00 7] < V.Z\£W&>^- Ftf *Tft©IK»a> 

tr £ tra#n^ ^ - f £ i r * t l -cmm® T<v>*i)\>m 
x&vwm&myrtifrzm&tc 6 fti». 

B5fcf*-stmm8* (ISIS) <t[p]!88ie£©IW#©0 
ft&^L/c. CCtBMCiJ^5>? • jt h y „ ^£ff- 

[0 00 8] A<DA C Sltim. tt3R. jW?*fT 5@5S 

)W>M&*m± 3 **i «4>ft < ft So C 

CTtifcMS • iBJRiaBeD«%^L.rt»S. IftOPMU 

[0 00 9] 3&CCtf*tf«#S*^--F , >*T<t*-S 

9?* : fT*>ftWi'i«ft£ftt>„ ac sHB&a*? • 

•5c t^Bjtfe-c&s, L#>bft#s<E>. 

TSSCftD, 3*^A • XO» h#©8»«r*£«>TfT 

■sfcoiaaii;^- f • 'Jitik&s. 

t, PR (1, 1 ) ^>PR ( 1 , 2, 1 ) ©4Wit* 

|5IB8*ll«CC0T2{S©f : -£ • U-HC*flS3-ttS£e 
S g T *S3S j|&5ft|M«fflT?* o fc 0 

[0010] <se*wtbr©^xifjKBMt'^ea^> 
&±<d jc 5ft. tr df «-wom»£*j!Kfc-r s fcfc© 

ffiQH t t/t, f6BJ#«!ffIfi¥9 - 2 2 45 36i, Ctl 
it, mjiCPR (1. 1) ft£'©,fc0&CiB»:r--£©K 

39 U ^©fB»7 r -^©Sfe*-C5>^CcMLT 1/ 50 
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2 #a v t?MA,-cm>fr&fclt 1 /2 v vmintcZ 

R(l, 1 ) «©g£^. CtitC ( 1 +D) LfcPR 
(1. 2. 1 ) ft£*©«£5CC41flK&aS*{t3f#tt. * 
fc«PR (1, l)tC(l-D) < 1 + D ) ©MJtfcJfe 
IfcPR (1, 1 , - 1 ■ - 1 ) ft£©<Wfc#tt%Jil.» 

$ n s©-c . #*ft h 6 «*j© tr * >ft t> 

au^ic^, 2ifl&rH3!-rsc£aspj«gK:ft 
So c ©flaHBIfc <t o Tt»^o;'i x * wss-r fc* * 

T. OT. *56i»©»»ift4€e*a*<bLri!ii!8-r 

So 

[0 0 1 1 ] <<R«giJK:«tS^xWliR>ia6K:PR 

( 1 , 1 ) «wbstifcw*fir#*fia«sij-r-5iRoBis!i^ 

fifflSST. MIT© b i t - b y - b i t ©3H»!I-Cttt> 
oHT>f *«A# < Ht>fc i C 5 £3$8iJ,£f±*ii It 2 

ISJ:0fe 1/2 ^V3v ^Wjt^t,>5 (ad vane 
e ) frilft-CIPS (behind) *>©t>-rft#>£ft 

iJt^r fiffiv-y 2 ffincjE^-a tc c <t ^cft 
[0012] {SI&SiJ&c J; o r-K^li^©^-x «S^-c. 
«T©4*icffM$nSo 

a a : Uf^iC*S1RiKSiJ©SK* 1/2^P? ZWsbtc 
rtZ. (advance-advance) 
a b : f5{c&£{^g$ij©jg&£ l/2?n-> ^jtto. IS 
S(C*S®^lJ©S«?r 1/2^0 7 *I6tfc^X 
(advance-beh ind) 
b a : WCC&SiKSIJSlJOJKfK* 1 /2 d7a 

(b eh i nd-advance) 
b b : irf*tC* S{5^«J©S^€ 1/2^0? *iI6-tf- 

(behind-behind) 
[0013] W^T^S*S3 t A<D^<Dimrf~ 

«^tt*i«MHi»©M«tcot»r. 07, 08 

fc^r. {sms'it?g(m s n/cSK-c^e [ b i ~b 9 ] 

L,fc;-?X#s. ^^^^©3. 4^0^»« 

v-y-rswr, eery h v -j f^tm. [ci-c 

7] LT£*^S^X£®iR-f SCiGtftS, fiffi^fc 

Sa:Advanced State 
Sb:Behind State 

&m<Dm$k&2 Ticft S^tctt. b a t*#£ELft 
U 0 */c. «WJ!l©IS*36SlT«:ft*tB^{CB l bbi 
aattlT, ba«0Tift-5©T\ 2Tt65^a 
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a*liaaiab *-aLri^»^"C*0 , b* 

[0014] <^xmmm^ z vm-^<Dmmmf&>z<D 

11) PRD:PRe-Detector 

1 2) LPS : L i m i t e d Path Selec 
tor 

13) BMC : Branch Metric Calc 
ul ator 

14) ACS: Add, Compare, Select 

15) PMU:Path Memory Unit 

[0015] m$j(d p r Diitt ^moyw^m^- 

& I Ni««H©0*^«TH*tt3»LT. 
PRD= I N> TH 

R (1, 1) K:»ffcSnTlJ->^i;>y3tifcll*«# 
^^^^J^^EPR4<D^ft#ttfC'r^>/c^, ( 1 
+ D) (1-D) It^ife^^OUTiltfflM 

[00 16]^©LPS12(t 09r^U/cJ:^C, 

y hy ^^©ttts-awssttSfcfe^^fe-So p 

RD A, PRDBttPMU 1 5©«OTII<!:ft5iRMIgJ*g 
PRDA«PRDB<fcO*>l*P*£ft:ttii 

BMaa - (Z - C a a) ~ 2 
BMab- (Z-Cab) ~ 2 
BMba= (Z-Cb a) " 2 
BMb b - (Z -Cb b) ~ 2 
tctcL " 2»2***T. 
[0017] #Z<DA CS14B % HS*^***©-? 

01 lKX^-oftwrs. i-r, 

MA a a = DMA a a* ! Cmp+BMaa 

MA a b = DMA a b*!Cmp+BMab 

MAb a = DMA b a*!Cmp+BMba 

MAb b = DMA b b*!Cmp+BMbb 

teaser, jthv v ^*ias-r4ifia!©*ic*cmp = 

0<Dlffl«, ^>?^b'J^4m»l Cmp 
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JMA aa-MAbbi U&«CC|f CWB»U*» 

£ 0 

[0018] CCtDMAaa-DMAb b 
n/c^>^ ■ y h y 9 ^MA a a —MAb b £ 1 ^P 

* ^ a 6 *fc *> <ox , * i msms^m 

y hy^DMTa, DMT b B\ 
MM a a = DMT a + DMA a a 
MM a b = DMTa + DMAa b 
10 MMba-DMTb + DMAb a 
MM bb = DMTb + DMAb b 
-emWZtltcV^^vrZtlX. DMA a a —DMA b 
b£&0, 

SE L a = DMMa a > DMM b a 
S E L b = DMMa b > DMM b b 

©a. 

MT a = (DMMa a * ! SELa + DMMba* ! S 
ELa) *DCmp+DMTa*DCmp 
20 MT b = (DMMab* ! SELb + DMMbb* ! S 
ELb) *DCmp+DMTb*DCmp 
-C^fcfcMC, Cmp*l^o-^I?>ffcDCmp = 
l{C6ofci#Ktft»S. * #IJPHS fc* £ tH-^<D A 
CS 1 4&Cfcl>TM5fc<Dtt % tt««3W2CC«IHShfc 

c t rass^^i|i|5cgiMs ti sjgwrtt < % i * p 

[0019] m&fD'i* - jt*V 2 
ffl?ft<D^;* • ^*y-&(5£A,<!:l9D*C*lK PMa 
[0] = PRD A, PMb [0] =PRDBM§i 

PMa [n] = PMa [n- 1 ] * ! ( S E L a * D C 
mp) +PMb [n- 1 ] * ! (SELa*DCmp) 
PMb [n] = PM a [n-1] * ! (SELb^DC 
40 mp) +PMb [n- 1 ] * ! ( S E L b * DCm p ) 

rswjcSK:, d c m p = o (om^uty vni" i/v v 

Sffl*. DCmp=l<D»^{cR^tSELa, SEL 

[0020] 4 xtKon^mmtmrn L?cm$<D 

PR4ML*EEPR4ML(Dbf*tfa#«tSfS«:H 
50 ^^VTR(DSM^f-^^l^^ >n> 



&±0>mmm&m-o c t tmm s tit t, > s . 

[0 02 1 ] C^^iit^KSf^^ • 
"C PR (1, D^O*^PR(l, 2, 1). P 

r(i. 3, 3, i ) tetoymitmkzm^iritt&^t 
#^.e>n-5„ -ect, hi 2^-tj: ; 5^*^xt-a 
mmvu^m^T- * ^nmcwi*) ^x 

a U--> 3 >^tf o/to CO-^T-AT, ■> £ 
7 77'WS6 6 0nm, N. A. 0. 6©fc©, 
^7«12 cmdxDffl^ffcfv F/iOl--:?" 
IB®. f-7^f^?0. 7 4 Aim©£>©, iBM^HSff 
•5f« ( 1 , 7) RLL + NRZI, ?O^B3 5. 4 
MHz, *B*ftt£8. 6 0m/s, f^f-SO. 364 
(jm/b i t, ffi»^-*»-f >^U^>£;k IBIifflf 
- /-OP*. -7-t> • xy*/fW8* izm^ 
■7-ttl 1. 5mW (MM) . *B*^7-«4. 5mW 

[0 02 2] fflSEit f= -f Tip ffi£fi 2 0 ±<MI3E'fb> 

f-(7 mmtfixz) 2 i (cia^f?*§4T,fc«^ 

•cpr (l, l ) ©Wttic^ftisn. -fe'a • ^ax** 
7 V 1>X> PLLi'D^Wotf^ 

^^-Clf ("r-f^ZJlj-isU) 3 0©A/D^S3 1 

•cADS»snry*»;-3 3(cwi3tifca. gpi 

B4/Tlt7-? • Xt—v-h >4 0 {CBR^ii^ftS,, 
[0023] 7-^ • Xf-^3>40±<D^53l/- 

©s we w^n&fljjwfi t o x , iMieie or ««g 
wu^ifeiifies-tf ks#4 2 mm 

f - % t m-xt b %i L x x 5 - & tts HISS 4 3 x x 7 - u- - 

^>£p^5fc&K:§S»>'->' , 7-£9~ 1 4mW©f5HT* 
^b3#fcl^©#ft«©»^#?:'7-^ • Xf— V 
3 >4 0 Cc3(«3iA^„ (i. IB^^-tcM 

bT4. 5/11. 5©it=&^ofcS SStffcSttTl,* 

[0024] {Rinsdtcfli^fcp r ( 1 , 1 ) *mwm 

t-t 54:K£8©t?#tffg^§PR ( 1 , DMLi. 

(0, 1. 1, OJMLlcot,^, 
Olfirfcra#*H3RLfctt**iai 3tc^r. cct 

fcSte* PR (0, 1, 1. 0 ) ML©W«Cg££?3F^ 
BHWESatStlfc^GTC. PR (1, 1) MLii< 

IB^"7-^*®ffi©l 1. 5mW*^intl> 
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lr>5CiBW6*t?*4. C HX te®3m t' * t^tc 

tb^xsEm^ 9- • v-y uri/g^citcfr 

£ ^<m^%f 4 X # • ^KjgffiT £ C £ ttt? # 

[0 02 5] *CT, ^*STtti7-tcft65:^0 

10 £m#iC£'5U5C£^tTt>£#>£P^T^fc <> 0 
1 4 icytf 4 X ^©S^fi-^-^^-To **^>-5(*T'©S 
&#$cBJ-CiS L fc*" > F Xlt L H 1>MX'$> 2> 0 L"< A- 

ci#t>*-5fc. c©*^, <S^iJr*iM^nfc^-xtc 

#s#6£T£. C©J;^^3im». r^^AVTROI 

^ra £* {c^6^p©i>«*s* o msmcmsa. 
20 cn^Lx^m^mcommxit^mm^it-r^oy 

[0 02 6] *JMJB. d©J; 5 i5:ffiS7MftU-C#ttt> 

sR*»«-r * €>©-r'* ») . mmmt 
tgtc-rs^©^*^. 

[0027] 

30 [fgigftsftftfe L J; 5 <t -r«»H] ±a©CT £ < . 

x =j - (c 7j: 6 1£ c iCD^c, /^fiJPlM© b' £ fc*«#-Cfct x 

[0028] -&mm&. c(d<&%m®lI>x . ^m-e^a 
tat©* 4^^wiEa©tr ^ em^m*. XMdmmc t> 

[0 02 9] 

40 [PS^^fSfc*©^] ±l2Pil : &aJjS'r-S>/c 

ftteote^m&mn^m^x&mmg. ?nsf-f ^ 

^;Ha^W^>xf-AT', !B^-r-£©J5:!K£W£ffi-sf 

©•fe'a • P X 765— g&rf-S J; ^ ft^fbltttK^ft § 

S*«#*, "k'P • ZnX-tzmmtiiffiX'VS^&t 
(Dtb^LXfamilbX 2 fiKt^* c i-c. tt?JJi#©^x 
?:flJI©T-5«B!«©fcr 4» t*«^©{S«SiJiaS§K*5Ur . 
2ffi^iJ-rSK^tUSna< rfe, w^m#©u^;u 

50 *tx«®A, i-c*n««/hT-*s£t^^#4?ifcL/ 
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a*MHrr s c 4 * w» i r 5 . 

[0 03 0] * fc. > 7- tj > yjgJB 

r«3(Ju iEoir»«siJ#S*ec»Lt:, ^M©*-{i 

mm*m^hxmiK)imn*mi?z>m'm-®.t* io 

©<R»8!liai5*fflV» £ C 4 *1S«it5. 

[oo3i]jfc xt>m j ^$:ffiM<D-y->7'<j>?mM 

*fcOT«wwf#*a:*j-rs*wb*«i. wtE2ffiYMi# 

sjjf^^^ab-cwiaA^fs^^^ii-rsw^mi* 20 
t. 2«B8«frg!iSAJ«asn&<t:«>. ?f£M#©u 
o-e&ntiffirt:, 1 -C$>tl&W^-C$>Z>kh> > >3i#%Wo 

[0 03 2] 

©*s i ©7-a *h«c^*-. jwt. com uc l 
[0033] ST. «SW©^{b#t£K^b3*ifcPi 

£«^©fSifSZ INK. * 6#> C a>M3eS tlfcjff 1 © L> 
#<,M»TH_Z 4©;*>J\Jtt»eJ: *3 
ZD= (Z I N >T H_Z ) 

■C5£*3ftS2tffb«^ZD{cft5. flSfoDiHBSSIlEIK 

[0 03 4] *IBH©I|*3H 1 ©Sum*. WZHmZ 40 
INtt, •l/^it<SHRl>(CA*2tit > 

ii^ufcz [o], z [l], z [2] swifts, z 

[ 1 ] K*6*»D»a5K3e3*ifc»2. ^3©L.#^ffiT 
H_P, TH_M4©A^tt^(Cj:0 
PD= (Z [ 1 ] >TH_P) 
MD = (Z [ 1 ] >TH_M) 

-C«ll3n5 2ffl{bm-^PD, MD%#5. C©PD, 
MDiJZ [1] #m©L*lHeTH_Zfc-H3-iejffil> 
:fc45:^£i^Sfc&©{f^r&&, > 3-oOL/^t,^© 
*/hH«B> 50 
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TH_M<TH_Z<TH_P 

T* •) . {R*5«©aMt«Ftt4 LtPR (1, 1 ) 

TH_Z = (C001+C1 10)/2 
TH_P= (C111+C01D/4 
TH_M= (COO O+C 1 0 0) /4 

&44ia:s-r*i«m>. 

[0 03 5] 3 [0], Z [ 2 ] * Z [ 1 ] 4 A 

/Nt«LT, 

LB= (Z [1] >Z [0] ) 
LA= (Z [ 1 ] >Z [2 ] ) 

C0LB, LAB, Z [1]©U<WI^* 

±©PD, MD, LA, LB4««gMS**iBSES-tt?t 
ZD [ 1 ] , ZD [3] ^fet, 
D E T 1 = {! ZD [1] &&! ZD [3] &&! PD 
&&! LA&&! LB) I I (ZD [1] &&ZD 
[3] &&MD&&LA&&.LB) 

ccS-^r, zd [ i ] -zd [3] &msivco-e$> 
OZD [ 1 ] *s+^{cTH_ZKifit>«^-cabSd>, tfc 
fctt, ZD [ 1 ] ~Z D [ 3 ] ifiifismb-c l r&D z 
D [ 1 ] #^«CTH_Zfcm»»jYC* & 
ffi-C^M^fc^ZD [ 1 ] 0C*r>fc4ftJ^LrD 
ET 1 = 1 4-TSo &*5, ! «ft®55EVHil^\ &&« 
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